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ABSTRACT : 

PURPOSE: To hold such a sucked workpiece as a 
wafer without deforming it. 

CONSTITUTION: A ring (vacuum chuck part) 11 has 



a vacuum suction port at its 

very small end 12, which is coated with a polyimide 
film 13, a vacuum seal 

member, much thinner than a wafer 20. Three rings 
13 are mounted on the 

surface of a flat plate 10 forming the body. A 
wafer 20 is held on these rings 

11. Thus a wafer 20 is supported on three points 
of the very small ends 12 of 

the rings 11, so that the wafer 2 0 is not deformed. 

In addition, the polyimide 
film 13 formed on the periphery of the vacuum 
suction port of each ring 11 

increases the suction force because of its vacuum 
sealing action. Also, the 

suction produces the force of constraint against 
lateral force. Thus a wafer 
is steadily held. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates especially to the vacuum adsorber about the sample 
supporting structure, such as pattern imprint equipment in LSI manufacture, drawing equipment, various 
process manufacturing installations, and inspection length measurement equipment. 
[0002] 

[Description of the Prior Art] In LSI manufacture in recent years, the detailed circuit pattern of 
submicron order is demanded with high integration of a semiconductor device. In the pattern dimension 
of 0.2 micrometers or less, it changes to an optical imprint technique and promising ** of the pattern 
imprint by X-ray lithography is carried out. X-ray lithography projects the subject copy of the circuit 
pattern of a mask on a wafer by 1 to 1, and imprints a circuit pattern. For this reason, the subject-copy 
dimension of a mask must be the same as that of a semiconductor device circuit pattern, and the location 
precision and dimensional accuracy of a highly precise circuit pattern are required of a mask. 
[0003] The mask has the composition that the membrane of Si wafer which has the subject copy of a 
circuit pattern is mostly formed in the center. Area is [ 10mm of several lOmmx numbers and thickness 
of a membrane ] 1 micrometer - 2 micrometers. In order to evaluate the fabrication precision and pattern 
imprint precision of this mask, when the location and dimensional accuracy of a circuit pattern of a mask 
were measured with a light wave interferometric-length-measurement machine, the mask was held from 
the former to the vacuum adsorber of a flat-surface setting die used for the LSI manufacturing 
installation. The top view of the vacuum adsorber used for this length measurement equipment is shown 
in drawing 9 , and that sectional view is shown in drawing 10 . 

[0004] The conventional vacuum adsorber is the wafer 2 (since drawing 9 and drawing 10 hold the mask 
200, the center section has escaped from them.) which is the adsorbate in a fixing disc 1 in order to 
correct the adsorbate at a flat surface. Here, the whole rear-face surface which transposes a mask 200 to 
the wafer 2 of uniform thickness, and explains it was adsorbed, and was held. An annulus ring is 
arranged in a fixing disc 1 in the shape of a said alignment, and a height 3 and a slot 4 are formed in it 
by turns. The top face of a height 3 turns into the adsorption side 5. The evacuation hole 6 is made in the 
base of a slot 4. The path 7 for exhaust air is established in the interior of a fixing disc 1. The exhaust air 
hole 6 of each slot 4 is open for free passage via a flueway 7 for the exhaust port 8 of the underside of a 
fixing disc 1, or a side face. The exhaust port 8 was used as the underside of the adsorption side 1 in this 
example. The exhaust port 8 has led to the vacuum pump with the exhaust pipe. Here, the vacuum pump 
and the exhaust pipe are not illustrated. 

[0005] Where a wafer 2 is put on the adsorption side 5 on a fixing disc 1, if a vacuum pump is operated, 
the slot 4 will serve as a vacuum. A wafer 2 is pushed against the adsorption side 5 with a vacuum 
suction force, and sticks to a fixing disc 1, and the flat surface of a wafer 2 is corrected. It depends on . 
the flat-surface precision of the adsorption side 5 for the flat surface of the wafer 2 made to stick to a 
fixing disc 1. If irregularity and a level difference are in the adsorption side 5, it will stick to a wafer 2 so 
that the irregularity and the level difference of the adsorption side 5 may be imitated. In the front face of 
a wafer 2, change of the configuration corresponding to the irregularity and the level difference of the 
adsorption side 5 appears. For this reason, in order to make the flat surface of a wafer 2 into a highly 
precise flat-surface configuration, it is necessary to make it stick to the adsorption side 5 which has a 
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highly precise flat surface. 

[0006] On the other hand, there are camber, deflection, and thickness unevenness in a wafer 2, and 
flatness differs separately. By making it stick to the adsorption side 5 which has a highly precise flat 
surface, the flat-surface precision of the wafer 2 which has the flatness of a proper can be raised. Since it 
is made to transform a wafer 2 compulsorily at this time so that the adsorption side 5 may be imitated, 
making it stick to the adsorption side 5 manufactured by high degree of accuracy, and raising flat- 
surface precision makes a wafer 2 produce distortion on the contrary. 

[0007] When holding a mask 200 with the above vacuum adsorbers, the adsorption side 5 is made to 
carry out vacuum adsorption of the part of Si wafer around a membrane 202 using the above-mentioned 
fixing disc 1 . Since it sticks to this Si wafer so that the adsorption side 5 may be imitated, flat-surface 
correction is made to deform. Since a membrane 202 is very thin, distortion arises in a membrane 202 
according to deformation of Si wafer. Consequently, the error was produced in the location of the circuit 
pattern by distortion of a membrane 202, and the dimension, and there was a problem that an exact value 
was not acquired. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, when the location and dimension of a circuit pattern of 
a mask 200 were measured, precision assessment of a mask 200 was carried out and such a fixing disc 1 
was used, it was distorted, location fluctuation and the dimensional change of a circuit pattern were 
produced, and there was a fault by sample maintenance that the circuit pattern on a mask 200 could not 
be measured to accuracy. Especially a distortion according to adsorption with the circuit pattern of 
submicron order had become the important trouble which cannot be disregarded. Moreover, since 
dependability was not acquired at the result of the location of the circuit pattern of a mask 200, or 
dimension measurement, the imprint pattern with which a highly precise location and dimensional 
accuracy are demanded had the problem that the precision comparison with a subject copy 201 was 
difficult. 

[0009] It was made in order that this invention might solve such a technical problem in view of the 
above point, and the object is in offering the vacuum adsorber which can be held without making 
adsorbate, such as a wafer, transform. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the vacuum adsorber of 
this invention has three vacuum fixed parts which fixed the very thin vacuum lock member compared 
with adsorbate, such as a wafer, to the minute point which has vacuum attraction opening on the field of 
a base, and holds the adsorbate in these three vacuum fixed parts. Moreover, another invention of this 
invention prepares a plinth slightly lower than the minute point which fixed the vacuum lock member 
with vacuum attraction opening in the surroundings of a vacuum fixed part in the above-mentioned 
vacuum adsorber. Moreover, still more nearly another invention of this invention prepares the 
components for positioning which addressing is in the side of the adsorbate carried on vacuum attraction 
opening, and define the location of the adsorbate in the above-mentioned vacuum adsorber. 
[0011] 

[Function] In this invention, since adsorbate, such as a wafer, is supported to a part for the minute point 
of each vacuum fixed part and it can hold by three points, it can hold, without making the adsorbate 
transform. And since vacuum lock members, such as polyimide film, are prepared in the peripheral 
surface of attraction opening of each vacuum fixed part holding the adsorbate and the restraint over the 
lateral force arises by the adsorption while adsorption power increases according to the vacuum lock 
operation, maintenance of adsorbate, such as a wafer, can be strengthened. 
[0012] 

[Example] Hereafter, this invention is explained to a detail based on the example shown in a drawing. 
The top view of the adsorber which is the example of this invention is shown in drawing 1 , and a 
fragmentary sectional view is shown in drawing 2 . In these drawings, three thick thin annulus rings 1 1 
which have minute opening for vacuum attraction are installed on the plate 10 used as the base of an 
adsorber. The annulus ring 1 1 with three minute attraction openings is arranged in the location of the 
top-most vertices of the equilateral triangle settled in the dimension of the wafer 20 which it is going to 
hold. And all three height of the annulus ring 1 1 with minute attraction opening is the same, and is 
slightly made higher than the front face of the plate 10 of the base. The annulus ring 1 1 with three 
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fe minute attraction openings in this example may be arranged not only in the location of the top-most 

vertices of an equilateral triangle, but freely. Moreover, the ellipses and rectangles other than a circle are 
sufficient also as the configuration of attraction opening. 

[0013] As for the annulus ring 1 1 with such minute attraction opening, the edge 12 serves as an 
adsorption side. Moreover, the poly MIIDO film 13 of a bigger vacuum lock member than the 
appearance of an annulus ring 1 1 is stuck on the edge 12 of this annulus ring 1 1 . This poly MIIDO film 
13 fixes on the edge 12 of an annulus ring 1 1 firmly so that there may be no place, adhesion unevenness, 
etc. which have separated. Although the poly MIIDO film 13 was used for the vacuum lock member in 
this example, as long as a vacuum lock member has very thin thickness and has an elastic property by 
elasticity not only to the poly MIIDO film 13 but to the adsorb ate, what kind of ingredient is sufficient 
as it. Since the minute hole inside the annulus ring 1 1 with minute attraction opening turns into the 
exhaust air hole 14 for evacuation, the poly MIIDO film 13 does not close it. 

[0014] Moreover, form the path 15 for exhaust air in the plate 10 interior of the base, it is made open for 
free passage with the exhaust air hole 14, and an exhaust port 16 is established in the plate 10 of the 
base. The location of this exhaust port 16 may be decided by the equipment configuration, and may be 
established in the side face of a plate 10, or an underside. Here, it prepared in the underside of a plate 10. 
An exhaust port 16 is connected with a vacuum pump through an exhaust pipe. Here, the exhaust pipe 
and the vacuum pump are not illustrated. 

[0015] A wafer 20 is carried on the annulus ring 1 1 with three minute attraction openings which stuck 
the polyimide film 13. At this time, a wafer 20 is supported only by three points of each annulus ring 11. 
When a wafer 20 is carried on three annulus rings 1 1, in order to put a wafer 20 on a fixed location, the 
side face of a wafer 20 is applied to the gage pin 40 on a plate 10. In this example, a total of three of one 
gage pin 40 have been arranged in the location which regulates a direction parallel to 2 and an 
orientation flat in the location of the orientation flat of a wafer 20. If a wafer 20 can be held in a fixed 
location, there will be no limit of 40 gage pin in a number and an arrangement location. Moreover, the 
height of a gage pin 40 was made into the height which does not jump out of a wafer top face by this 
example. It cannot be overemphasized that a gage pin 40 is good as for height of the range allowed on 
an equipment configuration. 

[0016] On the other hand, the plinth 50 higher than the front face of a plate 10 lower than the height of 
the annulus ring 1 1 is formed in the surroundings of the annulus ring 1 1 with minute attraction opening. 
When it carries on the annulus ring 1 1 with minute attraction opening which stuck the poly MIIDO film 
13 for the wafer 20, the poly MIIDO film 13 enters between a wafer 20 and a plinth 50, and only the 
clearance moved freely is prepared. A plinth 50 is made larger than the appearance of the poly MIIDO 
film 13. A plinth 50 supports the poly MIIDO film 13, while not adsorbing the wafer 20, and it 
suppresses that the poly MIIDO film 13 hangs down. It is made for the poly MIIDO film 13 to come 
floating easily at the time of vacuum attraction. 

[0017] Here, an annulus ring 1 1 is more slightly [ than the front face of a plate 10 ] expensive, an 
equipment configuration is possible so that the poly MIIDO film 13 can come floating easily at the time 
of vacuum attraction, and if it can protect so that the poly MIIDO film 13 may not be damaged, it is not 
necessary to form a plinth 50. If a vacuum pump (here, not shown) is operated and evacuation is carried 
out, a wafer 20 will carry out vacuum adsorption on the edge 12 of the annulus ring 1 1 with minute 
attraction opening. 

[001 8] The principle of adsorption of the poly MIIDO film 13 is as follows. As shown in the enlarged 
drawing of drawing 3 and the partial cross section of drawing 4 , where a wafer 20 is carried on the 
annulus ring 1 1 with three minute attraction openings If it operates and a vacuum pump is exhausted 
from an exhaust port 16 through an exhaust pipe, in order that air may be attracted from an exhaust port 
16 and air may flow the clearance between the rear face of a wafer 20, and the polyimide film 13 stuck 
on the edge 12 of the annulus ring 1 1 with minute attraction opening, The pressure of this clearance 
decreases, and with atmospheric pressure, the polyimide film 13 is pushed, carries out elastic 
deformation from a lower part, and sticks to the rear face of a wafer 20. For this reason, the inside of the 
annulus ring 1 1 with the inside, i.e., minute attraction opening, of the poly MIIDO film 13 serves as a 
vacuum, and a wafer 20 is pushed against the edge 12 of the annulus ring 1 1 which has minute attraction 
opening with atmospheric pressure. 

[0019] On the other hand, when removing a wafer 20, evacuation is made as a stop, and it makes the 
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exhaust air hole 14 atmospheric pressure. Thereby, since the poly MIIDO film 13 carries out an elastic 
return automatically, a wafer can be removed easily. Since the aperture of the exhaust air hole 14 is 
small, a degree of vacuum is low and the force of attracting a wafer is weak. However, adsorption power 
increases according to a vacuum lock operation of the surrounding poly MIIDO film 13 of the exhaust 
air hole 14. 

[0020] Furthermore, by adsorption of the polyimide film 13, lateral restraint arises and maintenance of 
the longitudinal direction of a wafer 20 is strengthened. In maintenance of this wafer 20, only the 
annulus ring 1 1 with three minute attraction openings supports the wafer 20. The annulus ring 11 with 
minute attraction opening has thin thickness, and its area of the edge 12 used as an adsorption side is 
small. Therefore, the touch area with a wafer 20 is small Moreover, since the vacuum suction force is 
weak, in the annulus ring 1 1 with minute attraction opening, a wafer 20 does not deform by vacuum 
adsorption. There is nothing in contact with the wafer 20 with minute attraction opening other than an 
annulus ring 1 1 and the poly MIIDO film 13. Therefore, the factor made to transform a wafer 20 is only 
the self-weight of a wafer 20. 

[0021] Moreover, the edge 12 of the annulus ring 1 1 with minute attraction opening is thin, and since 
area is small, the probability for dust to pile up on the edge 12 is small. On the other hand, since the poly 
MIIDO film 13 is soft, the dust 30 which piled up on the poly MIIDO film 13 is wrapped in the 
polyimide film 13, and is not made to transform a wafer 20 at the time of adsorption, as shown in 
drawing 5 . Thus, since dust 30 can make small effect done in the shape of [ of a wafer 20 ] surface type, 
the stable highly precise flat surface can be acquired. 

[0022] The adsorber of this example is used for drawing 6 and drawing 7 , and the result of having 
measured the flatness before and behind vacuum adsorption of a 4 inch wafer with the interferometer is 
shown. Drawing 7 of drawing 6 is after vacuum adsorption before vacuum adsorption. Change is not 
accepted in the pattern of the interference fringe of wafer 20 front face before and after vacuum 
adsorption. From this, vacuum adsorption shows that the wafer 20 is not deforming. It can hold without 
giving distortion to the very thin membrane which has the subject copy of the circuit pattern of a 
semiconductor device, even if this applies to the mask which uses the adsorber of this example for X-ray 
lithography. For this reason, the exact location of the subject copy of the circuit pattern on a membrane 
and dimension measurement can be performed. 

[0023] Next, the repeatability of a location was measured for the pattern which imprinted the adsorber of 
this example on installation and a wafer 20 on the table of the sample migration device of a light wave 
interferometric-length-measurement machine (NIKON make: Laser XY-3 1). Measurement measured 
Mark Jumonji's location of 25 points which carried out two-dimensional array to the 4 inch wafer in 
6mm pitch. Measurement was performed by repeating this measurement 20 times. The result of the 
measurement is shown in drawing 8 . As for the repeatability of a pattern location, the value with 
**0.012micrometer and the direction of Y as highly precise at 3sigma as **0.010micrometer was 
acquired for the direction of X by 3sigma. A wafer 20 does not move, even if a table moves in the two- 
dimensional direction during measurement, but it is held certainly at the adsorber. For this reason, the 
location stabilized in the accuracy of the circuit pattern of a semiconductor device and dimension 
measurement can be performed. 

[0024] Thus, since minute attraction opening of an annulus ring 11, i.e., the aperture of the exhaust air 
hole 14, is dramatically small Although a degree of vacuum is low and the force of attracting a wafer 20 
is weak, by having formed the poly MIIDO film 13 in the surroundings of the exhaust air hole 14 (i) 
Since the restraint over the lateral force arises by adsorption of (ii) polyimide film 13 on which 
adsorption power increases according to a vacuum lock operation of the polyimide film 13, maintenance 
of a wafer 20 can be strengthened. The above-mentioned measurement result shows that the poly 
IMIEDO film 13 is acting effectively. 

[0025] By the above result, a wafer 20 does not deform by vacuum adsorption with the adsorber of this 
example. That is, the shape of smoothness of a wafer can be held in the state of a processing machined 
surface, without making a wafer transform, while it has been natural that is,. Moreover, the wafer 20 
holds the wafer 20 certainly with the inertia force at the time of fixed-speed migration at the time of the 
acceleration and deceleration accompanying table migration of a sample migration device, without 
causing location fluctuation and omission from an adsorber. The reinforcement effectiveness of the 
polyimide film 13 which covers the low-vacuum suction force for being the exhaust air hole 14 of 
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minute aperture especially is remarkable. 
[0026] 

[Effect of the Invention] As explained above, the vacuum adsorber of this invention can be held by 
supporting adsorbate, such as a wafer to a part for the minute point of three vacuum fixed parts, and 
carrying out vacuum adsorption by three points, without making the adsorbate transform. Moreover, 
since vacuum lock members, such as polyimide film, are prepared in the peripheral surface of attraction 
opening of each vacuum fixed part holding the adsorbate and the restraint over the lateral force arises by 
the adsorption while adsorption power increases according to the vacuum lock operation, maintenance 
of adsorbate, such as a wafer, can be strengthened. Furthermore, since it is the configuration which 
supports adsorbate, such as a wafer, by vacuum fixed parts, such as an annulus ring with minute 
attraction opening, structure is simple and there is effectiveness, like an equipment configuration can be 
done simply. 

[0027] Moreover, another invention of this invention is effective in the much more stability and 
soundness being acquired by adsorbate maintenance in the above-mentioned vacuum adsorber by 
applying the positioning components which fix adsorbate maintenance locations, such as a wafer, to the 
side face of the adsorbate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the vacuum adsorber of one example of this invention. 

[Drawing 2] (a) is the fragmentary sectional view showing the X-O-Y line cross section of drawing 1 , 

and (b) is ** (b). It is the enlarged drawing of the A section. 

[Drawing 3] It is the enlarged drawing of the partial cross section explaining the adsorption principle of 
the poly MIIDO film of this example. 

[Drawing 4] It is the enlarged drawing of the partial cross section explaining the adsorption principle of 
the poly MIIDO film of this example. 

[Drawing 5] It is the enlarged drawing of the partial cross section explaining the effectiveness of the 
poly MIIDO film of this example. 

Prawing 6] It is an experimental result using the adsorber of this example, and is drawing of the 
interference fringe on the front face of a wafer showing the flatness before vacuum adsorption. 
[Drawing 7] It is an experimental result using the adsorber of this example, and is drawing of the 
interference fringe on the front face of a wafer showing the flatness after vacuum adsorption. 
[Drawing 8] It is drawing showing the result of having attached the adsorber of this example in the 
sample migration device of a light wave interferometric-length-measurement machine, and having 
measured the repeatability of a pattern location. 
[Drawing 9] It is the top view of the conventional vacuum adsorber. 
[Drawing 10] It is the sectional view of the conventional vacuum adsorber. 
[Description of Notations] 

10 Plate 

1 1 Annulus Ring with Minute Attraction Opening (Vacuum Fixed Part) 

1 2 Edge of Annulus Ring with Minute Attraction Opening 

13 Poly MIIDO Film (Vacuum Lock Member) 

1 4 Exhaust Air Hole 

1 5 Path for Exhaust Air 

16 Exhaust Port 
20 Wafer 

30 Dust 
40 Gage Pin 
50 Plinth 
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